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TEXTBOOK ON F I RE PREVENT I ON 

M. 1 .  Bobrovnikov 

ABSTRACT: 
Petroleum and Petro-Chemical Industry" is  reviewed. The 
textbook,  c o n s i s t i n g  of  s i x  p a r t s ,  p r e s e n t s  t h e  b a s i c  con- 
c e p t s  and physical-chemical  p r i n c i p l e s  of t h e  process  of 
combustion, p r e s e n t s  a d e s c r i p t i o n  of va r ious  types  of pro- 
duc t ion  as concerns t h e i r  f i r e  danger and expounds t h e  p r i n -  
c i p a l  measures used t o  e l imina te  causes  f o r  t h e  incidence 
and spread of  f i res ,  evacuation of personnel  and m a t e r i e l  i n  
case of f i r e ,  e f f e c t i v e  methods f o r  p u t t i n g  out  f i res ,  e t c .  
However, t h e  book con ta ins  a number of  d e f e c t s :  c e r t a i n  ob- 
s o l e t e  norms are included,  t h e  l a tes t  f i r e  prevent ion  methods 
are omit ted,  and c e r t a i n  areas are  i n a c c u r a t e l y  covered. 
S p e c i f i c  f a u l t s  are l i s t e d .  

The book "Pr inc ip les  of F i re  Prevent ion i n  t h e  

In 1965, Khimiya Press publ i shed  a textbook e n t i t l e d  Osnovy Prot ivo-  
pozharnoy Tekhniki v Neftyanoy i Neftekhimicheskoy Promyshlennosti [P r inc ip l e s  /g' 
of F i re  Prevent ion i n  t h e  Petroleum and Petrochemical Indus t ry ] .  
o f  t h i s  textbook i s  V. A.  Goncharyuk. 
Spec ia l i zed  Education o f  t h e  USSR has  approved t h i s  textbook f o r  petroleum 
s p e c i a l t i e s  i n  higher  educa t iona l  i n s t i t u t i o n s .  

The au thor  
The Minis t ry  of Higher and Secondary 

This  textbook i s  needed f o r  such product ion a r e a s  i n  which f i r e  
r e p r e s e n t s  a danger as t h e  petroleum and petrochemical indus t ry .  

The textbook,  c o n s i s t i n g  o f  s i x  p a r t s ,  p re sen t s  t h e  b a s i c  concepts and 
physical-chemical  p r i n c i p l e s  of t h e  process of combustion, p re sen t s  a 
d e s c r i p t i o n  of var ious  types  of  product ion as concerns t h e i r  f i r e  danger and 
expounds t h e  p r i n c i p a l  measures used t o  e l imina te  causes  f o r  t he  incidence and 
spread of f i res ,  evacuat ion o f  personnel  and materiel i n  case of f i r e ,  
e f f e c t i v e  methods f o r  p u t t i n g  out  f i r e s ,  e t c .  

We should note  t h a t  t h i s  textbook conta ins  a number o f  e s s e n t i a l  d e f e c t s .  
For example, some obso le t e  norms a r e  included,  t h e  l a tes t  f i r e  prevent ion  
methods are not  included,  and some quest ions a r e  improperly d iscussed .  

1 I t  i s  s t a t e d  on page 11 t h a t  t h e  reasons f o r  f i res  are separa ted  i n t o  
immediate and primary. The s t a t e  f i r e  inspec tors  do no t  make t h i s  d i s t i n c t i o n .  

Numbers i n  t h e  margin i n d i c a t e  pagination i n  the fore ign  t e x t .  
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Also, on t h i s  same page, f i res  are c l a s s i f i e d  i n t o  f i v e  groups. This  i s  a l s o  
no t  q u i t e  c o r r e c t .  In s e c t i o n  2,  chap te r  111, "The C l a s s i f i c a t i o n  of  
Production Processes  According t o  Degrees o f  F i r e  Danger and Explosion 
Danger,ll t h e  product ion processes  included i n  t h e  o i l  r e f i n i n g  and pe t ro -  
chemical i ndus t ry ,  which are i n  classes A, B, C ,  D and E as concerns t h e i r  

, f i r e  danger ,  should have been b r i e f l y  l i s t e d .  

I t  i s  s t a t e d  on page 152 t h a t  t h e  usage of automatic water s p r i n k l e r  

We should note  t h a t ,  according t o  an o rde r  o f  
devices  i n  product ion areas al lows t h e  f l o o r  area separa ted  by f i r e p r o o f  
walls t o  be increased  by 50%. 
t h e  S t a t e  Construct ion Adminis t ra t ion o f  t he  USSR No. 185 o f  31/10/64, when 
product ion a reas  a r e  equipped with s p r i n k l e r s  o r  automatic drenchers ,  t h e  
f l o o r  a r e a  separa ted  by f i r ep roof  walls can be increased  by 100%. 

I t  i s  a l s o  s t a t e d  i n  t h e  textbook t h a t  m e t a l l i c  suppor ts  beneath 
appara tus ,  i n  order  t o  avoid deformation in  case of f i r e ,  are  p ro tec t ed  s o  
t h a t  t h e  l i m i t  o f  f i r e  r e s i s t a n c e  o f  t h e  design i s  no l e s s  than  t h r e e  hours .  
This  i s  n o t  q u i t e  t r u e .  According t o  PTUSP 02-62, suppor ts  f o r  appara tus  
conta in ing  over  f i v e  cubic  meters o f  l i q u i d  petroleum products  a t  each l e v e l  
must have a f i r e  s t r e n g t h  l i m i t  of no less than  two hours f o r  t h e  columns and 
one hour f o r  t h e  tanks ,  c ros sba r s  and couplings.  

In t h e  section "Fire Walls and Fireproof  Zones," it is s t a t e d  t h a t  a f i r e  
wall should have a f i r e  r e s i s t a n c e  l i m i t  of f i v e  hours .  F i r s t  o f  a l l ,  
according t o  t h e  cons t ruc t ion  norms and r u l e s  P-A.5-62, t h e  word " f i re  wall" 
i s  t o  be  rep laced  by t h e  w0r.d "fire r e s i s t a n t  wall" [brandmauyer and pro t ivo-  
pozharnaya s t ena  r e s p e c t i v e l y  -- T r . ] ,  and t h e  l i m i t  o f  i t s  f i r e  r e s i s t a n c e  
should be no l e s s  than  f o u r  hours ,  no t  f i v e  hours as s t a t e d  i n  t h e  textbook.  
Also, f i r e  r e s i s t a n t  walls should extend no l e s s  than 60 cm above a flammable 
roof  and no less than  30 cm above a nonflammable roof .  With nonflammable 
f l o o r i n g  and r o o f s ,  t h e  f i r e  r e s i s t a n t  walls need not  extend through t h e  
f l o o r i n g  and roof and need not  extend above t h e  roo f ,  r ega rd le s s  o f  t h e  
f lammabil i ty  group of t h e  roof .  
are  c l e a r l y  obso le t e .  

The numerical d a t a  presented  on t h i s  problem 

On page 154 (Figure 4 7 ) ,  a u s e l e s s  p i c t u r e  o f  a f i r e p r o o f  zone and water 
c u r t a i n  i s  p re sen ted ,  s i n c e  a t  t h e  p re sen t  t ime bu i ld ings  with t h i s  type  of  
f l o o r i n g  are not  being cons t ruc ted  f o r  t h e  petroleum r e f i n i n g  and pe t ro -  
chemical i n d u s t r i e s .  

On page 157 i n  chapter  111, "Special  Fireproof  Bar r i e r s , "  no th ing  i s  s a i d  
concerning b r e a t h e r  va lves  ope ra t ing  simultaneously with the  f i r e p r o o f  

informat ion  on nonfreezing brea th ing  valves  which have r e c e n t l y  been 
in t roduced .  

* b a r r i e r s  i n s t a l l e d  i n  r e s e r v o i r s .  This  chapter  should have contained 

In s e c t i o n  4 of t h i s  chapter  "Water Curtains" i t  i s  s t a t e d  t h a t  water 
s p r i n k l e r s  which c r e a t e  water c u r t a i n s  are used t o  p r o t e c t  t h e  su r faces  of 
r k s e r v o i r s  from t h e  e f f e c t s  of r a d i a t i o n  i n  case of -burn ing  
l i q u i d  i n  a neighboring conta iner .  The norms now i n  e f f e c t  

o f  a flammable 
do no t  c a l l  f o r  
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t h i s  measure, and i n  fact  it i s  not  used in  p r a c t i c e .  

On F igure  55 (page 166) a water c u r t a i n  i s  shown set  up be fo re  a petroleum 
pumping b u i l d i n g .  This  i s  not  c a l l e d  for  by t h e  norms, and i n  p r a c t i c e  t h i s  
p r o t e c t i o n  of  petroleum pumping s t a t i o n s  i s  no t  used a t  o i l  r e f i n e r i e s .  

I 

On Figure  57 (page 167) t h e  damming used i n  s t o r i n g  e a s i l y  flammable 
l i q u i d s  i n  r e s e r v o i r s  i s  shown not  q u i t e  c o r r e c t l y .  
i n  correspondence wi th  t h e  requirements of s e c t i o n  29 "Norms and Technical  
Conditions for  t h e  Planning of Storage En te rp r i se s  and Farms f o r  Eas i ly  
Flammable Liquids  NiTU 108-56)." 
requirements  are p laced  on subter ranean  r e s e r v o i r s  conta in ing  petroleum and 
f u e l  o i l s .  

I t  should be performed 
b 

According t o  §46 of PTUSPO 2-62, p a r t i c u l a r  /E 

In s e c t i o n  2 o f  chapter  I i n  t h e  fou r th  p o r t i o n  of  t h e  book, "Evacuation 
of Personnel and Materiel i n  Case of Fire," i t  i s  s t a t e d  t h a t  t h e  evacuat ion 
e x i t  i s  t h a t  e x i t  l ead ing  t o  a neighboring room i n  which no product ion 
processes  wi th  f i r e  danger c a t e g o r i e s  A,  B o r  C a r e  being performed. A t  t h e  
present  time, according t o  SNiP P-M.2-62, evacuat ion through ca tegory  C i s  
permi t ted ,  as long as t h e r e  are no less than two e x i t s ,  each of which leads  
t o  an  i n d i v i d u a l ,  s e p a r a t e  room with d i r e c t  e x i t  o r  e x i t  through a c o r r i d o r ,  
v e s t i b u l e  or stai rwel l  t o  t h e  ou t s ide .  

The t o t a l  width of doors i n  production bu i ld ings  and stairwells along 
evacuat ion r o o t s  shown on page 170 does not correspond t o  t h e  demands of  
SNiP P. a .  6-62 and t h e  corresponding s e c t i o n s  of  t h e  SNiP. 

Page 171 shows t h e  demands f o r  f i r e  s t a i r w e l l s .  Actua l ly ,  t h e s e  demands 
do not  match t h e  app l i cab le  norms presented  i n  SNiP P.  a .  6-62 and SNiP 
P M. 2-62. 

Figure 60 (page 173) shows t h e  i n s t a l l a t i o n  of  a v e r t i c a l  f i r e  escape 
ladder  f o r  a t h r e e  s t o r y  bu i ld ing .  
ladders  f o r  t h r e e  s t o r y  bu i ld ings  e x i s t .  

Actual ly ,  no such norms f o r  f i r e  escape 

In s e c t i o n  1 of chapter  I1 i n  t h e  f i f t h  p o r t i o n  o f  t h e  book, "Instruments,  
Equipment, Devices and Machines f o r  Extinguishing Fires," t h e  au thor  writes 
t h a t  t h e  OP-3  f i r e  ex t ingu i she r  i s  used pr imar i ly  t o  ex t ingu i sh  flames of 
e a s i l y  flammable l i q u i d s .  We must no te  t h a t  a t  t h e  p re sen t  time t h i s  type of  . f i r e  ex t ingu i she r  i s  no longer  be ing  produced by our  indus t ry ,  being considered 

. an o b s o l e t e  design.  

In t h e  s e c t i o n  "Fire Trucks," t h e  usage of  t h e  type 2 SMN-20 cement mixer 
t r u c k  f o r  foam f i r e  ex t inguish ing  purposes,  which can be s u c c e s s f u l l y  used i n  
the  petroleum indus t ry  f o r  t h e  ex t inguish ing  o f  f i r e s  i n  l a r g e  r e s e r v o i r s ,  
should have been mentioned. This  v e h i c l e ,  ca r ry ing  t e n  t o  twelve tons  of foam 
powder, can provide  s u f f i c i e n t  chemical foam t o  put  ou t  f i r e s  on petroleum 
product  r e s e r v o i r s  of up t o  5,000 cubic  meters.  Thus, as concerns the  
q u a n t i t y  of foaming powder i n  i t s  con ta ine r ,  it can be used t o  r ep lace  
f o u r  type  PMZ-16m v e h i c l e s ,  and a s  concerns foam output  ra te ,  can r ep lace  
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s i x  type PG-50 p o r t a b l e  foam genera tors .  

On page 199, Table 23, which shows water expendi ture  f o r  outdoor f i r e  
ex t inguish ing ,  cannot be used, s i n c e  it i s  taken from "Fi re  Prevention Norms 
f o r  Construct ion Planning of  I n d u s t r i a l  En te rp r i se s  and Populated Areas 

. (N102-54)" publ ished i n  1959. 
, published,  a new t a b l e  became e f f e c t i v e  i n  t h e  Construct ion Norms and Rules 

P-G3-62 "Water Supply. 
e new normative s ta tements .  

A s  t h i s  textbook was being composed and 

Norms f o r  Planning.' '  This  t a b l e  conta ins  a number of 

Page 201 con ta ins  a re ference  t o  PTUSP 01-51, which was replaced i n  1963; 
t h e  r e fe rence  should be t o  PTUSP 01-63. 

The book should mention a number of  important problems such as t h e  f i r e  
danger of she lves ,  pump-compressor s t a t i o n s ,  pouring and f i l l i n g  devices ,  and 
should desc r ibe  modern methods of s to rage  o f  e a s i l y  flammable and flammable 
l i q u i d s ,  as wel l  as compressed gases  i n  s torage  a r e a s .  

The book w i l l  be considerably more use fu l  i f  t h e  author  e l imina te s  t h e s e  
d e f e c t s  i n  t h e  second e d i t i o n .  

T rans l a t ed  for the National  Aeronautics and Space Adminis t ra t ion under con t r ac t  
No. NASw-1695 by Techtran Corporation, P. 0. Box 729, Glen Burnie, Maryland 
21061 
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